THEOREM. Let M be a surface carrying a topological geometry such that any two distinct points are on a unique line.
Then either (1) M is an open disk, and each line is open, i.e., homeomorphic to the real line R, or (2) M is a compact surface of characteristic 1, and each line is closed, i.e., homeomorphic to a circle, or (3) M is a Moebίus strip, and through each point there pass closed lines and at least one open line.
The proof follows immediately by combining statements 1.10 and 2.3, 6, 9, 10, 13 below. From 2.9 and 2.11 we get
COROLLARY. M is orientable if and only if the space 2 of lines is a Moebius strip, and M is nonorientable if and only if 2 is compact.
1. Let 8 be a family of subsets of a nontrivial topological space M, and assume that each two distinct "points" p, qeM are joined by a unique "line" L = pUqe2.
The system E = (M, 2) is called [3] a "plane" whenever 2 can be provided with a topology (necessarily unique) for which E becomes a topological geometry in the following sense:
( a ) p U q depends continuously on (p, q), and (b) the set ® of pairs of intersecting lines is open in 8 x 2, and intersection is a continuous map from © onto M.
LeU} is open inSxS. We shall be concerned with "flat" planes only, i.e., with those planes in which the underlying space M is a 2-dimensional manifold or "surface". The line space 8 of a flat plane is also a surface, and the incident point-line pairs or "flags" form a 3-dimensional closed submanifold F of M x 2; each line is closed in M and is locally homeomorphic to the real line [3, 2.3 
If the boundary bd C consists of finitely many, resp. of 4 or 3 line segments, C will be called a polygon resp. a quadrangle or a triangle. LEMMA 
Each point pe Mhas a neighborhood basis consisting of quadrangles (triangles).
Proof. Let W be a neighborhood of p. Choose points a 19 a 2 such that p $ a 1 U α 2 , and let J k be a sufficiently small connected neighborhood of p on a k U p. Then
is a neighborhood of p homeomorphic to J x x J 2f which is easily seen to be a convex quadrangle. 
This follows immediately from the continuity of join and intersection, (a) and (b).
A set is termed "bounded" if it has compact closure. LEMMA 
A set @ of lines is bounded in £ if and only if there is a bounded set C S M intersecting every line
Proof. Let S n e @ and x n e S n Π C. We may assume # w -^> x. Choose a triangle with boundary T containing x in its interior; then for each sufficiently large n there exists a point t n e S n f] T. The t n accumulate at some ί e Γ, and a subsequence of the S n converges to t\Jx.
For the converse note that M is a union of a countable family of compact subsets. Proof. For a£K the map a = (x ι -• α (J a?) maps ϋΓ into the set S α of lines through α. Since £" is homeomorphic to a circle by 1.4, and a is one-to-one, a is even a bijection. 2. From now on we shall assume for the sake of simplicity that M is a surface of finite connectivity, i.e., that Mean be embedded in a compact surface M by adding a finite number of "endpoints" e 19 , e r . LEMMA 
Let g:R~>M represent an oriented open line L = g(R). Then L has unique endpoints e*(L) = lim t^± « g(t)
in M. Assume r > 1, choose small disjoint neighborhoods U k of e k in M, and let b kn -^ e k in U k . For i Φ k the lines b in U b kn meet the compact complement C of \J k=ί U k , and hence accumulate at a line in 2 ik . Since S + is connected, the boundary bdS ίfc Φ 0, and there is a sequence of closed lines K n converging to a line Le2 ik .
For large w a line iΓ Λ will contain two arcs joining U t and U k \ thus a line Jϊ intersecting L at a point of C would meet some line K n twice, a contradiction. Then δ is a monotonically increasing, left-continuous mapping. According to the orientation of M one of the half-planes defined by L will be mapped by^(
onto the Jordan domain For the last assertion see [1, § 3(6) Proof. The dual (8, M) of the geometry defined by the system $ of closed lines on M is a flat plane by 2.10, 1.8, 1.9, and 2.12. The theorem follows now from 2.9 and 2.11.
